Biological applications of energy-filtered TEM.
The techniques of electron energy-loss spectroscopy (EELS) and energy-filtered TEM (EFTEM) are routinely applied in the physical sciences to map the distribution of elements at the nanoscale. EELS can also provide details of the bonding/valence of elements through variations in the fine structure of elemental peaks in the spectrum. While applications of these techniques in biology are less prevalent, their ability to detect both the light elements (e.g., C, N, O, P, S) that form the building blocks of biological systems and heavier elements (e.g., metals) makes them potentially important techniques for investigating local chemical variations in tissues and cells. Successful application of EELS and EFTEM in biology requires both an understanding of the techniques themselves and expertise in specimen preparation. Care must be taken to avoid the diffusion of elements during the preparation process to avoid artifacts in the resulting element maps. The power of the techniques is demonstrated here using tissue from a marine mollusc (chiton).